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PATENT 

Attorney Docket No.: 16869P-078400US 
Client Reference No.: 340200942US1 

INFORMATION PROCESSING DEVICE AND SETTING METHOD 

FOR SAME 

CROSS-REFERENCES TO RELATED APPLICATIONS 
5 [0001] This application relates to and claims priority from Japanese Patent Application No. 
2002-290588, filed on October 3, 2002, the entire disclosure of which is incorporated herein 
by reference. 

BACKGROUND OF THE INVENTION 

10 Field of the Invention 

[0002] The present invention relates to a setting method for an information processing 
device, and more particularly to a composition setting method when an external processing 
device is connected to the information processing device. 

Description of the Related Art 

15 [0003] A storage control device, which is one type of information processing device, holds 
information identifying storage devices, such as a hard disk, or the like, connected to the 
storage control device, and identifies a connected storage device on the basis of this 
information. The storage control device stores composition information, such as which 
regions the storage devices are to be divided into when used, and the like, in the form of a 

20 table. An operator can change this composition information as appropriate and set up the 
storage control device to a desired composition for use. 

[0004] The composition information is saved in a shared memory inside the storage control 
device, in a table format, and a control section of the storage control device refers to this 
composition information and performs control whereby the memory region to be accessed by 
25 the host device, known as the logical volume, is positioned in the storage device, and the real 
region and logical volume region in the storage device are associated. This composition 
information table also stores information whereby the host device connected to the storage 
control device may access the logical volume, and information required for operations, such 
as which logical volumes the host computer is permitted to access. 



[0005] Regardless of whether the operation is performed automatically or by an operator, in 
order to generate this composition information, it is necessary to have information on the 
physical composition connected to the storage control device, in other words, connection 
information relating to the peripheral devices, such as how many hard disks of what types are 
5 connected, and the like. 

[0006] For this purpose, specific information for each type of device which may be 
connected externally is previously stored in the memory of the storage control device, the 
specific information of the devices being stored in association with the unique name of each 
device, such as its model number, or the like. 

10 [0007] When a new external device is connected, the storage control device automatically 
makes an inquiry regarding the unique name (including model number) of the device, such as 
the model name of the device, and on the basis of the results of this inquiry, it specifies the 
attributes of the device by referring to the aforementioned device attribute information 
corresponding to respective types of external devices, which is previously stored in the 

15 storage control device. 

[0008] Thereupon, the storage control device generates a composition information table 
using this attribute information. 

[0009] As one example of automatic generation of composition information by an 
information processing device such as the storage control device described above, a method 
20 has been proposed wherein access path information to the devices in question is 

automatically associated with the unique device information, such as the device attributes, 
and the like, and collated in a format whereby it can be referenced by a control device 
controlling the various connected external devices (see, e.g., Japanese Patent Laid-open No. 
H5-28088). 

25 [0010] However, in cases of this kind, it is necessary to predict in advance the types of 

device which may be connected to the information processing device, and to store capability 
information, and the like, for these devices in association with the model names of each 
device. As a result, it is not possible to adapt to cases where a new external device which is 
not predicted by the storage control device is connected. In particular, in the case of external 

30 devices such as a physical storage media, which are improving in capabilities at a dramatic 
rate, upgrade versions designed to improve performance are being provided in a successive 
fashion. It is of course impossible for all of the attribute information, and the like, relating to 
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new external devices which are newly released onto the market, to be stored in advance in the 
information processing device. 

[0011] On the other hand, even if the external devices connected to the information 
processing device are identified by some method or other, the subsequent task of generating 
5 composition information which determines the manner in which these devices are to be used 
has become increasingly complex in recent years (see, e.g., Japanese Patent Laid-open No. 
2001-337863). 

[0012] However, in order to operate a large scale stoi'age control device, in particular, 
unless the storage control device assumes a state where it can access the external storage 
1 0 devices, and assign standard composition information to a certain extent, then the storage 
devices will not be able to perform initial operations, and hence the composition of the 
storage devices cannot be adjusted to an optimum configuration. 

SUMMARY OF THE INVENTION 
15 [0013] The present invention overcomes the aforementioned problems, and provides 

composition information for a state whereby a storage control device is able to function, by 
estimating the capabilities of newly incorporated hardware, such as external storage devices, 
and the like, from other information, even if the storage control device itself has not 
previously stored attribute information, or the like, for same. 

20 [0014] In an information processing device connected externally to a plurality of devices 
according to an embodiment of the invention, the information processing device comprises a 
storage area for storing information relating to the plurality of devices, which is referenced 
when initializing the plurality of external devices. The storage area includes a first storage 
area for storing hardware type information comprising unique information assigned 

25 respectively to the plurality of devices, and a second storage area for storing attribute 

information corresponding to the unique information. For initializing a connected external 
device, the information processing device judges whether or not hardware type information 
obtained from the external device is stored in the first storage area, and if the obtained 
hardware type information is not stored in the first storage area, then the connected external 

30 device are initialized by referring to base type information relating to the external device 

obtained from the external device, and attribute information stored in the second storage area. 
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[0015] In other words, even in cases where the model name of the connected external 
device is not present beforehand in the management information table of the storage area, 
information relating to the composition of the information processing device is set by 
referencing the other information in the management information, in such a manner that 
5 composition information for managing the types of external devices which are connected to 
the information processing device can be generated automatically, as far as possible. 

[0016] In accordance with an aspect of the invention, an information processing device for 
connecting to one or more external devices comprises a storage area configured to store 
information relating to a predetermined set of external devices, which is referenced when the 

10 one or more external devices to be connected to the information processing device are 
initialized. The storage area comprises a first storage area for storing hardware type 
information including unique information assigned respectively to the predetermined set of 
external devices, and a second storage area for storing attribute information corresponding to 
the unique information assigned respectively to the predetermined set of external devices. A 

15 processor is configured to obtain hardware type information and base type information from a 
connected external device and to determine, for initializing the connected external device, 
whether or not the hardware type information obtained from the external device is stored in 
the first storage area, and if the obtained hardware type information is not stored in the first 
storage area, to initialize the connected external device by referring to the base type 

20 information relating to the external device obtained from the external device, and attribute 
information stored in the second storage area. 

[0017] In another embodiment, the processor is configured to compare the base type 
information relating to the characteristics of the external device obtained from the external 
device with the attribute information accumulated in the second storage area, and if the base 
25 type information matches the attribute information corresponding to the unique information 
assigned to one matching external device in the predetermined set of external devices, to 
initialize the connected external device by identifying the external device as the one matching 
external device. 

[0018] In another embodiment, the processor is configured, if the obtained hardware type 
30 information is not stored in the first storage area, to compare the hardware type information 
obtained from the external device with the hardware type information stored in the first 
storage area, and to initialize the connected external device by using the base type 
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information corresponding to the hardware type information stored in the first storage area 
which most closely resembles the obtained hardware type information. 



BRIEF DESCRIPTION OF THE DRAWINGS 
5 [0019] Fig. 1 is a block diagram showing hardware illustrating an embodiment of the 
present invention; 

[0020] Fig. 2 is a flowchart showing the sequence of processing in an embodiment of the 
present invention; 

[0021] Fig. 3 is a flowchart showing one example of a method of storing composition 
10 information according to an embodiment of the present invention; 

[0022] Fig. 4 is a flowchart showing a further example of a method of storing composition 
information according to an embodiment of the present invention; 

[0023] Fig. 5 is a diagram showing one example of a management information table 
according to an embodiment of the present invention; 

1 5 [0024] Fig. 6 is a flowchart showing a procedure in the case of updating the management 
information table; and 

[0025] Fig. 7 is a diagram showing one example of response information from a device in 
an embodiment of the present invention. 

20 DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0026] Embodiments of the present invention are described with reference to the drawings. 
In this embodiment, a detailed description is given of an example case wherein the 
information processing device is a storage control device and the external device connected 
thereto is a disk storage device. 

25 [0027] Fig. 1 is a block diagram showing one example of a computer system constituted by 
combining a storage system comprising storage control devices and external disk devices, 
such as magnetic disk devices, or the like, with a host device by means of a LAN (Local Area 
Network), in other words, a computer system in a so-called NAS (Network Attached Storage) 
environment. 
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[0028] In Fig. 1 , the host device 10 is a host computer which requests writing or reading of 
data to a storage control device. The host device 10 and an external terminal 20 are 
connected via a LAN (Local Area Network) 30 to any of respective channel adapters 40, 41, 
80, 81, 82 and 83. By means of these connections, information can be exchanged between 
5 the storage control devices 120, 130, and the host device 10 and external terminal 20. 

[0029] The respective storage control devices are constituted in hardware terms by a 
separate and unique set of components (modules), as indicated by the channel adapters, 40, 
41, 80, 81, 82, 83, shared memories 50, 90, disk adapters 60, 61, 100, 101, 102, 103, and 
magnetic disk drives 70-71, 110-113. The channel adapters and disk adapters are 
10 provided with microprocessors, which control exchange of data, and the like, in accordance 
with a microprogram. 

[0030] The magnetic disk drives 70, 71, 1 10, 1 1 1, 1 12, 1 13 are physical storage media, and 
in the present embodiment, they are hard disk drives. These hard disk drives are managed as 
logical volumes by the storage control devices 120, 130. Moreover, the storage control 

15 devices 120, 130 guarantee a storage region which can be recognized by the host device 10, 
by setting up the logical volumes 72, 73, 1 14, 115, formed by the storage regions of the 
plurality of hard disk drives. This process is called mapping, and is managed by means of 
mapping information. Writing and reading data to and from the host device 10 is controlled 
with respect to these logical volumes, the aforementioned microprocessors referencing the 

20 mapping information and performing control in such a manner that data reading and writing 
is performed at locations corresponding to the actual physical volume. 

[0031] Information indicating the state of allocation of the logical volumes to the physical 
volumes forms a part of the composition information. In addition to this, the composition 
information sets the physical volume to which the host device has right of access, and the 
25 like. 

[0032] In any case, in order to operate the storage control devices 120, 130, basic 
composition information of this kind is established prior to the start of operation. 

[0033] The initialization control for the storage control device 120 in Fig. 1 is now 
described as an example of the startup operation of a storage control device. When the power 
30 supply is switched on, the microprocessors provided in the channel adapters 40, 41, and disk 
adapters 60, 61 perform initializing operations. 
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[0034] In these initializing operations, in order that the storage control device be able to 
identify the internal composition of the storage control device, register information for the 
respective hardware elements forming the storage control device is gathered and stored as an 
information element in a composition information table inside a shared memory, which is 
5 described hereinafter. 

[0035] After the initialization of the disk adapters 60, 61, which are internal modules of the 
storage control device, has been completed, the startup operation of the hard disks 70, 71 is 
controlled by the microprocessors of the disk adapters. In the initializing operation and the 
beginning of the startup procedure, even in the case of a hard disk connected externally to the 
10 storage control device, the information relating to the hard disk device is stored in the 
composition information table in the shared memory 50, via the disk adapter. 

[0036] If a problem of some kind occurs during the initialization or startup processing, then 
since information for the site generating the problem will not be stored in the shared memory, 
the same information will be stored in the shared memory as if the problematic device was 
15 not installed. 

[0037] In Fig. 1, the shared memories 50, 90 are memories which can be referenced 
commonly by the respective processor of the same device, and inside these shared memories, 
composition information tables 52 and 92 storing composition information for the device, and 
management information tables 51,91 for storing the models of devices which may be 
20 externally connected and the attributes thereof, in a table format, are recorded. 

[0038] Fig. 5 shows one example of a management table. The device model 501 represents 
the unique name which is assigned to each device. The reference characters 503 and 504 
refer to attribute information for that device, and they indicate the storage capacity and 
emulation type and the like. 

25 [0039] The information stored in these management information tables 5 1 is composed in 
such a manner that it can be written from the external terminal 20, via the LAN 30. 

[0040] Below, the initializing operation is described in detail with reference to the storage 
control device 120 illustrated in Fig. 3. When the power supply of the storage control device 
120 is switched on, the storage control device 120 issues an inquiry command to the 
30 respective sites which are switched on, in order to determine the composition of the storage 
control device itself, and the type of devices which are connected externally thereto. 
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[0041] When the initialization for the respective hardware elements constituting the 
internal structure of the storage control device (namely, the channel adapters 40, 41, shared 
memory 50, and disk adapters 60, 61) have been completed, the microprocessors provided in 
the disk adapters issue an inquiry command in order to verify if an external device is 
5 connected to that respective disk adapter, and if one is connected, to identify the type of 
device connected (301). The inquiry command issues commands for finding out the 
hardware type information and the base type information. 

[0042] The hardware type information is information that is unique to each device type, 
such as the model name of an externally connected device, such as a hard disk, or the like, 

10 (hereinafter, this is called "hardware type information"), and the base type information is 

attribute information indicating the characteristics of that hardware (such as the capacity and 
emulation type), (hereinafter, called "base type information"). When an external device 
receives this command, it returns hardware type information and base type information to the 
microprocessor which issued the inquiry. As a further method, it is also possible for the 

15 processor of the disk adapter to obtain hardware type information and base type information 
by reading out the data recorded in a prescribed register of the connected hardware. 

[0043] If no device is connected, or if there is a fault in the access path connecting to the 
external device, or the like, then no response is received, and in such cases, it is judged that 
no external device is installed and information indicating "no device installed" is stored in the 
20 composition information table 52. 

[0044] The microprocessor of the disk adapter firstly refers to the management information 
table 5 1 in the shared memory to determine whether or not the hardware type information 
obtained has been previously stored (302). If there is a matching hardware type, then this 
means that the hardware type connected to that disk adapter already exists, and hence the disk 
25 adapter to which it is connected, and the hardware type information and base type 

information obtained, are stored in mutual association in the composition information table 
52. In setting the logical volumes described above, logical volume mapping, and the like, is 
performed on the basis of the composition information stored at this time. 

[0045] On the other hand, if the hardware type information does not exist in the 
30 management table, then it is judged that there is no device with matching base type 
information in the management information table 5 1 . 

8 



[0046] Here, the base type information will be described. As described above, when the 
control device makes a request to an external device connected to the control device, for 
information for identifying the external device, then the external device returns the model 
name, device number, and the like, thereof. However, the information returned by the 
5 electrostatic capacitance type external force detecting device does not necessarily contain 
only the model number of the device, and the like, but is often returned in combination with 
other information relating to that hardware device. 

[0047] An external storage device, as typified by a hard disk, or the like, is constituted in 
such a manner that it returns attribute information (base type information), such as capacity, 
10 and the like, in addition to the model name, and unique manufacturing code (the 
aforementioned hardware type information). Attribute information indicates the 
characteristics of the hard disk, and may include the number of sectors and number of tracks, 
in addition to the capacity. 

[0048] In the present invention, rather than making automatic settings by focusing on the 
15 hardware type information, such as model, and the like, determined universally for the 
hardware type, in cases where that hardware type is not stored in the management 
information table 51 of the control device, other information (base type information) returned 
by the hardware in combination with the hardware type information is also referenced and 
automatic settings are made by detecting the attributes of the hard disks connected to the disk 
20 adapters of the storage control device 120. 

[0049] In this first method, it is judged whether or not the base type information 506 in the 
management information table 5 1 contains information which is the same as, or 
interchangeable with, the base type information obtained from the external device. If a model 
having the same or interchangeable base information is registered, then the information 
25 storage processing to the composition information table assumes that a device of that model 
is connected and stores data accordingly. 

[0050] In a second method, described with respect to a storage control device, provided that 
the capacity and emulation type of the hardware connected to the disk adapter (i.e., base type 
information) can be identified, then even if the unique device information, such as the model 
30 or serial number, or the like, of that device cannot be obtained, it is still possible to store 

information in the composition information table 52 relating to the hardware connected to the 
disk adapter, and consequently, even if the hardware corresponding to the hardware type 
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information obtained at step 301 is not stored in the management information table 51, then at 
step 305, the required information is written to the composition information table 52 by 
referencing the base type information. 

[0051] Fig. 7 shows one example of information returned by the hardware. The header 
5 record 701 of the response information relates to the model, the following record 702 

indicates the number of tracks, and the subsequent records describe the number of sectors 
703, the number of cylinders 704 and the emulation type 705. 

[0052] At step 304, the microprocessors of the disk adapters 60, 61 store the required 
information in the composition information table 52, using the base type information, which 
10 is the response information from the hard disk connected externally. 

[0053] If the capacity of the hard disk cannot be identified directly as in the information in 
Fig. 7, then a step should be added for calculating the capacity according to a prescribed 
calculation formula. In this example, it is possible to obtain the capacity by multiplying 
together the number of sectors, number of tracks and number of cylinders. A number of 

15 prescribed algorithms are written into the shared memories, or the like, in order to indicate 
which contents of the response information should be listed in which sequence, and the 
microprocessors should also be written with a program for considering whether or not data 
corresponding to the general capacity can be obtained by a trial and error test. This thinking 
program is sufficient provided that it is of a level capable of detecting the principal elements 

20 by sampling the composition of the base type information of incorporated products to this 
point. 

[0054] If, after following the procedure in the first method and the procedure in the second 
method, it has not been possible to identity the information indicated in the composition 
information, such as the capacity and emulation type, then it is judged directly that this 
25 connection is not possible, and information indicating no device connected is stored in the 
composition information table 52 (307). 

[0055] As shown in Fig. 6, it is possible to adopt a composition wherein, after the inquiry 
command (601) has been issued, and it is judged whether or not there is information which is 
the same as, or interchangeable with, the base type information in the composition 
30 information table 51 (602), if there is no corresponding information at all, the operator is 
warned of a new addition to the management table. In the case of a external device which 



10 



has no similarity to previous devices, there is a high possibility that it will not respond at all 
to the storage control device, and hence a confirmation task is prompted to the operator. 

[0056] If a device of completely different functional characteristics, and the like, is 
connected, then the storage control device may be fundamentally unable to support operation 
5 of that external device. In particular, if an external storage medium, such as a hard disk, in 
the storage control device, is expanded, or the like, then this will of course destroy the data 
stored in the hard disk, and hence in order to avoid situations of this kind, a warning is issued 
to the operator, and the device is treated as being disconnected. 

[0057] In this case, moreover, a step (603) may be added for making an inquiry to the 
10 operator: "Register new external device in management table?" 

[0058] In this case, the hardware type of the external device in question is registered in the 
management information table 51 of the shared memory 50, via the external terminal 20, 
thereby recording the performance and functional information of the device (604). 

[0059] Accordingly, hereafter this new hardware disk will be detected as a matching 
1 5 hardware type, and the required information will be stored automatically in the composition 
information table 52. 

[0060] A further embodiment is now described with respect to a case where the response 
information sent in reply to inquiry information from the control device does not contain base 
type information. In the preceding embodiment, it was presumed that base type information 
20 is detected together with the hardware type information, but responding to a request to 

"complete startup to a state where devices can be operated automatically as far as possible", 
this being the object of the present invention, does not necessarily depend on whether or not 
there is base information. 

[0061] In this embodiment, a method is described which uses second information instead of 
25 the base information as a portion of the hardware type information. 

[0062] In general, when a newly supplied device relates to an improvement of a base 
device, the character string of the header section of the model name often does not change, 
and the new model number is applied by updating the suffix portion thereof. In other words, 
if the information in the header section is matching, then it can be inferred that the hardware 
30 type is one which exceeds the capabilities of an existing device. Therefore, at least a model 
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of the most recent base type is selected from the management table, and this hardware type is 
associated with the disk adapter. 

[0063] Focusing on this point, a method according to the second embodiment is now 
described with reference to Fig. 4, wherein in cases where information having matching 
5 hardware type information is not included in the management information table 51, a device 
having a matching character string sequence of a certain threshold or above is provisionally 
determined to be connected to the disk adapter. 

[0064] The microprocessor of the disk adapter issues an inquiry command regarding the 
hardware type to the external device (401). It is determined whether or not the incorporated 
10 hardware type is present in the management information table 51 (402). If it is present, then 
the information for that hardware type is selected and the necessary information is stored in 
the composition information table 52 on the basis of this information (403). 

[0065] If, on the other hand, there is no matching information, then a search is made for 
information which can be determined provisionally to be matching. Here, several different 
15 provisional determination algorithms are investigated, and a threshold value for indicating 
whether or not 8 or more characters are matching, for example, is established, based on the 
principle of matching from the beginning of the word, and it is judged whether or not the 
information can be regarded to be matching up to or beyond the threshold value (405). 

[0066] If there exists a hardware type regarded to have a prescribed number of matches or 
20 above, then that hardware type is determined provisionally to be the hardware type of the 
newly connected device, and that hardware type is selected (406). 

[0067] Therefore, similarly to step 403, the device attribute information for the relevant 
hardware type in the management information table 5 1 is referenced and the necessary 
information is stored in the composition information table 52. In other words, it is regarded 
25 that a device of a partially matching hardware type is connected to that disk adapter, and 

composition information indicating an association between that disk adapter and a device of 
the relevant hardware type is stored (403). 

[0068] If the character strings do not match the threshold value or above, then information 
indicating that no device is connected is stored in the composition information table 52, 
30 similarly to the case described previously where there is no interchangeable or similar base 
type information (407). 
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[0069] The greater the threshold value, the lower the possibility that inappropriate device 
recognition will be provisionally determined, but needless to say, the lower the possibility of 
accepting automatic connection. The threshold value should be set in consideration of the 
device composition and the guarantee level of the device, and the like. 

5 [0070] Next, a procedure for setting the composition of the storage control device, on the 
basis of the information stored in composition information tables 52, 92 located in shared 
memories 50, 90 and generated automatically on the basis of the various procedures 
described above, will be described with reference to Fig. 2. The composition information 
stored in the composition information tables 52, 92 is referenced and compiled by the host 
10 device 10 or external terminal 20, via the disk adapters and the LAN 30. 

[0071] In the host device 10 or external terminal 20, a microprogram is executed in order to 
deduce the settings, such as logical volumes which can be set, by referring to the composition 
information tables 52, 92, and the logical composition information thus established is stored 
in the composition information table 52 of the shared memory. 

1 5 [0072] In this setting process, it is possible for a service processor to be disposed in the 
storage control device, this service processor being caused to execute processing via the 
external terminal, in such a manner that the composition information is established (updated) 
by the processor. 

[0073] The channel adapters 40, 41, 80, 81, 82, 83 and the disk adapters 60, 61, 100, 101, 
20 102, 103 update the control conditions by referring to the updated composition information 
table 52, and they control the input and output of data according to the new device 
composition. 

[0074] Moreover, if a storage control device 120 and storage control device 130 are 
connected to the LAN 30 in this way, then the composition information table 52 stored in the 

25 shared memory 50 of the storage control device 120 is referenced and compiled by the 

channel adapter 41 and by the host device 10 or external terminal 20, via the LAN 30, and is 
then stored in the shared memory 90 of the storage control device 130, where it is referenced 
by the channel adapters 80, 81, 82, 83 and the disk adapters 100, 101, 102, 103, which 
modify the control conditions accordingly, and hence the composition information table 52 

30 can be created in a simple fashion when storage control devices are operating in an 

environment where a plurality of external storage devices having the same composition are 
connected. 
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[0075] Fig. 2 is a flowchart showing the detailed procedure of a creation processing 
program in a case where information relating to the hardware composition and information 
relating to the logical composition is created in composition information table 52, according 
to the aforementioned embodiment. 

5 [0076J The flowchart in Fig. 2 shows, in particular, the operations of the microprocessors 
of the channel adapters 40, 41, 80, 81, 82, 83 and disk adapters 60, 61, 100, 101, 102, 103, 
and the host device 10 and external terminal 20. It begins with step 201 to start the device 
composition setting. 

[0077] When the storage devices 120, 130 are started up, the microprocessors of the 
10 channel adapters 40, 41, 80, 81, 82, 83 and the disk adapters 60, 61, 100, 101, 102, 103 obtain 
the register information of the devices respectively connected thereto, in the initialization 
processing. As described by the flowchart in Fig. 3, the microprocessors provided in the disk 
adapters issue an inquiry command to the external devices connected thereto, thereby 
obtaining hardware type information from the external devices (Step 202). 

15 [0078] The obtained register information is stored, together with the hardware type 

information, respectively in the composition information tables 52, 92 of the shared memory 
50, 90 of the device in question (Step 203). In this case, if there is no matching hardware 
type, the information corresponding to the base information should be obtained and the 
required information stored in the composition information tables 52, 92, by means of any 

20 one of the procedures described in Fig. 3. Moreover, according to the second embodiment, 
relating device attribute information is selected on the basis of a match with the model name 
obtained by the hardware type information, and the required information is obtained and 
stored in the composition information table 52, from the attribute information contained in 
this device information. 

25 [0079] In the host device 10 or external terminal 20, it is judged whether or not a change in 
the logical settings is necessary (Step 204), and if no such change is necessary, then the 
device composition information is established directly (Step 207). 

[0080] If there is a need to change the logical settings, then logical volume items, such as 
the RAID level, virtual volume, concatenated volume, access right level, and the like, are set 
30 up (step 205), and channel adapter logic settings, such as data security level, prioritized port 
control, data copy permission, data backup permission, double disk volume control, and the 
like, are also made (step 206). 
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[0081] The various setting information is completed by storing the required information in 
the composition information table 52, as described above. The respective processors 
provided in the storage control device refer to this composition information table 52 for 
control information, and proceed with their respective processing according to the defined 
5 procedure. 

[0082] In the present invention, by ensuring that the microprocessors perform definition of 
the composition information table by means of a prescribed algorithm, then after connecting a 
new external storage medium to the storage device, the procedure can be automated up to and 
including a step where the storage device is able to execute input and output requests from 
10 the host device, when the power is switched on. 

[0083] Desirably, the algorithm describing the composition information should be one 
which utilizes the characteristics of the storage device to the full, including the response 
characteristics, and the like, but in any case, it should be set up to a state where the storage 
device is functioning, similarly to a generic device initialization program. Therefore, rather 
15 than installing a large number of complicated algorithms to achieve optimal adjustment, it is 
possible to adopt a method whereby the number of logical volumes which can be set is 
allocated from the capacity of the logical volume group, the allocation being made 
mechanically. Moreover, in a section where the user is able to select a desired format, it is 
possible to use a simple method for assigning default values. 

20 [0084] The reason for this is that although there may be cases where a comparative 
difference arises in the overall characteristics of the storage control device due to the 
combined composition thereof, this is greatly dependent on the I/O tendency, i.e., the type of 
I/O issued by the host device. In other words, even if a variety of settings are made by the 
composition algorithm before accepting an I/O, this does not necessarily achieve the highest 

25 performance. 

[0085] An efficient method for tuning the performance of the storage control device is one 
performed by referring to the I/O history information. The present invention firstly 
guarantees, automatically, a state wherein the storage control devices 120 and 130 can 
function. Thereby, after the storage control device has assumed an operating state, the device 
30 can be adjusted by referring to the operating history of the device, the adjustment being made 
either by the program algorithm or by the operator. 
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[0086] In the present invention, as described above, a storage control device was described 
as an example of an information processing device, and a hard disk drive forming a storage 
device was described as an example of an external device connected to the information 
processing device. The present invention is not limited to application to a storage control 
5 device and storage device, and may, for example, be applied to an information processing 
device and externally connected device such as a personal computer and a printer. 

[0087] In the present invention, by providing a storage area for storing information 
identifying the type of external device connected to the information processing device and 
information identifying the characteristics of the external device, and provisionally 
10 determining the external device connected from information relating to the characteristics of 
an external device stored in the storage area, in cases where an external device of a type 
which is not present in the information processing device is detected, it is possible to achieve 
automatic initialization of the external device. 

[0088] Provided that hardware type information (first information) and base type 
15 information (second information) is stored in mutual association in the storage area of the 
shared memory in the information processing device, as information for external devices 
which may possibly be connected, then the storage method adopted may naturally be a table 
format or an indexed format. 

[0089] Moreover, a case was described wherein information indicating the type of 
20 composition of the information processing device and external device is stored as 

composition information in the shared memory, and a management information table 5 1 that 
stores the external devices which may possibly be connected in a table format is also stored in 
the storage area of the shared memory. The composition information table 52 and 
management information table 5 1 do not necessarily have to be located in the same memory, 
25 and may be situated in any location, provided that this can be accessed by the 

microprocessors performing the initializing operations of the information processing device. 

[0090] As described above, according to the present invention, even in the case that 
information relating to a newly connected external device is not saved as management 
information by the storage device, it is still possible for the capabilities of the device to be 
30 obtained from another region and stored in the composition information table. 

[0091] Moreover, even in a device which does not have base type information, it is judged 
whether or not there is similar information consecutive to the hardware type information, and 
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if there is a prescribed degree of matching, then it is provisionally determined that the new 
device is an upper device of a matching device which is stored in the management 
information table, the device connection is permitted, and the required information can be 
defined using the attributes of a device stored in the management information table. 
Consequently, even if a new device has been connected, in virtually all cases, the 
composition setting of the device can be performed automatically. 

[0092] By changing the threshold value for provisionally determining a device to be the 
same device, if there is a certain degree of matching, then it is possible for the operator him 
or herself to adjust the possibility of a device being started up securely, and the convenience 
of the settings. 

[0093] Moreover, in this way, it is more efficient for the storage control device first to 
create a state where the storage control device functions, and then to perform adjustments, 
than to set up the composition information manually, by investigation. This is because, when 
an operational state has been assumed, the operating history of the device can be referenced 
and optimization can then be performing by reference the state of the device. 

[0094] In the present embodiment, an example was described wherein matching from the 
beginning of the word was used as the reference forjudging the matching of the hardware 
type information, but a method may also be conceived wherein a plurality of manufacturer's 
names are registered and matching with these names is judged. 

[0095] The present invention was described in detail above with respect to preferred 
embodiments, but it is to be understood that various modifications, substitutions and 
improvements can be made with respect to same, without departing from the spirit and scope 
of the invention as defined in the attached claims. 
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